Memantine-induced dopamine release in the prefrontal cortex and striatum of the rat--a pharmacokinetic microdialysis study.
Memantine (1-amino-3,5-dimethyl-adamantane) has therapeutic potential in Parkinson's disease and dementia. However, its effect on dopaminergic activity in the central nervous system is still unclear. Therefore, we studied the effect of memantine on dopamine release in prefrontal cortex and striatum, using in vivo microdialysis. Memantine (5, 10 and 20 mg/kg i.p.) caused a dose-dependent increase in dopamine release up to nearly 50% over basal levels. The output of the metabolites was of later onset and longer duration in prefrontal cortex and in striatum. After administration of 10 and 20 mg/kg, in both brain areas memantine levels could be detected over the investigated period of 160 min. The maximal concentrations (Cmax) differed dose dependently, whereas the time to reach this maximum (tmax) was almost identical (68.5 +/- 3.4 min). From the flat elimination profile a half-life of 2.8 +/- 0.5 h (range 2-3.4 h) was calculated. These data demonstrate enhanced dopamine release and metabolism after memantine treatment and support the assumption of an interaction between noncompetitive NMDA-receptor antagonists and dopaminergic systems.